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i^mnmv%%m±.£®& Lxmm^tifzmmmmt 
x. 

Tk^xtenmwmmwz&ux . mi*m#mm&mm 

tlZmtmcOWmiZ, 1 8 0~4 5 0 n m?>&^ 

x. 

Tk&xawMitmmwzte^x . mm^mimmizjv 

imftmomm , 180~450nm 

C If JI 3 } mflfiiWyiHS^fc v>t\ m^tit SrS 
^*ff^> - 1 &^i:-ri»ifi^ii 1 Xfi 2 KiBSS<7>& 

wmcDmiz%ftw±immLxmw.ztix:Mtynmt 

t m*m t tmatz-ft lxm^w £ tnz&mmm 
m±m%m^>mmimx'h ■? r , 

[0001] 

mzm-rz. 

[00 02] 

im&<7)&m ft^. wmimt^^^-isimiztt 
-thm^ymt. *)tt uz±mmmnm«%m : m i m> 
t>tix\^&. z<D±ffinmn'PX'i>. ternmrntkmn 
mmmthnmmmxh zzt. )tm.^>y>v^ 
yu^xxwrnx^ h z. twfrt>z<?>mmiti)m%rzti 
-c^s. ^mrnmrn^vM^mmmzm^x . -eox 
*iv*?-$mtm (mmhm) v <%> z$]±.Zit&fz 
&>cvm«%mitf%2tix^?>. &*5. &mmmgL±m 



■g>. 

77=1 00 X (V 0C XI, 0 XF.F.)/I,- (1) 

ZZ\X\ TfBsS (1)4". 1 0 l4Alt3fc3£Jg 1 0 CmWc 
m-*h V 0C WtBa»«E(Vh I. c fc8B»«»»«(mA 
cm-2). F.F.IifflfcB?- (Fill Facter) Sr^rT. 
[0003] JJEtfJRftfcLTtt, mi-lf. ftffl2 0 0 
0-28598 O-^&fgfcrfct ^mi*WSO«WKfc» 

&mmmt±mmm :: imztix^&. imvmwxm 

mm<omb*&w&&zistsmBBsft {%s*<*m iz& 
^xmmzwmt&jr&tfmmztix^& . 

[0004 j 

[ mi&mm l i 3 t f sum ] la* . 

^4>(4. ±IB^0^^ 2000-285980 ^fgtcfB 
- 1 #-C# -f&tS^+ttX'fo h b^oZbi 

[0005] -t%*>*>^ mtft*mmL< nxsmam 
&<v*mmz^im.mzmmLxmtt^£'fT-?ttk 
izmm&m m&izi± . ^^s^hs 

f*c^M-fk L T ^l^ffi^»B«jt *S5ft$ it S i lit' 

[0006] stc. mm^tsmm%^zauxmm 
zmt?hii&izt>. ^m#9s.<^mu#iiwtitLx 

izm? lxl&o is&tfh -otz. z\<r>x o izwm^mTt 
^mtf^mbminmmizmtfLx^&k. wnwm 
zft^cmzmm&mzwmzittzmiz. mm^wt^. 
j&® t mm&m t wkjb txLtot^o mm&rf$> -> 
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[0007] *ftwt±. ±%mmm<7)^&wkmi,z^ 

[0008] 

[0009] ttiyh. *5m\i, >%zm*^z>¥m 
mm t . %m*mtmm<7yg:ftffi±izmm Lxmrnz 

w^&x'hix. ^ximMwm&wz&^x . ¥ 

£teK*fffl!i<7>R®^ 1 8 0-4 5 0 

wumxmizj- vm^tih^mtmm&wmizmm&m 

[0010] fe^*i«fc^«?fi!^^fi!cL^^^««« 

tmw^ vTizmm-t&x.^*?-*. o feKV* 

wmmzmttz t , mmmiztemzx mmztitz 

izmtj)rfmwx\ ^Mi^iiB^v^, *m 
mtmiz&tti&^mt^m. wmtew$<wmm. 
xf**WLitt&c\t-mmx'ihz>. 3fct^«w 
Mjt))tm^<r)x\ m*<r>*fti-*m%mj s cf&i>>xte 
*^^>«M^cfc otkm-ZTkm-i *y*wjtLx*m 

mm^Rm^m^^h^x-mmr-^y^^MAifi^ 

fc*mk$ht\'tifix'*h. zlx. ±^cr>tmmi¥m 
izx o , ^mwmm^mm-h^mmtmiz^iti^yt 
n^mKmzmm^&TMwz+ftizm<im$;-t& z t 
tfix-% h<r)x\ mtifzytw£wmmztt&-&mm!m 

mt . m$i*mfammcy%ftw±izmm Lxwrnzntz 



£fitj£U *.*xunMiimm*izt5^x. ±mmm 

IW TxmKZmn Loo. ¥s$tt«®tf>5SftWi: ii 
R^ffll^KMtC. 1 8 0~4 5 0 nmCO^^^M 

[ooi3] zcomm^m^y^izh. fuz&v&m 
jmtmmiz. mwz&^xiMm&smvmwfotrm 

mi-t&zt&x'zz>. 

[0014} 55rfc. ^c7>^co r^vff^-tr^j ^{j^ 

■t>i>x'i>£\,\ Mn&msMt^-tMz&^xi,. ^mtfc 
mmzwto~t&;u Txw±*wm-t&c\k izx ^ 

ktfx-%z>. *<rytz#>^ ^mwmMetmmizn^xmt 
mmtmcRm^mmzmnLx ti iwme&mttr 
hnw^i^ztmh. ±is^mmt:^mx<^x*) 
mmi / zmim%ctz>c\t-¥X'iz&. l^l. mammiz 

[0015] £iz. **mtWtmiW TXflffiSrEpjp 

-rsj ztkn. mM^t^Mzt3\^x . #Bs^@com 
ffi*nL§iv^«[*^r. ^ok#<7)#BBm@i>#tis 
«-*a<wsiHs (mr. r A g-Agc i j tiegrr 
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[0016]®:. ±M^^mttKm*mm%*th 

smwmm<nmML^-\t^h z\b\,zx<o. ±spf*mjb 
comt^mzm&mmzmwimzizsbx t x < ( im<?) 
H6^#b§) , ^m%%&izte&m~r&¥mi*^&±x' 

mTcmimcDm^m-f- ? tr ^mmmizmibx %> x 
w mu$. ^mwmmtrm^rt^^m^mtm^ 
?>vh*>. #Bs«®* { Ag-Agc imm < [c 
i - ] : mm, mtimmKc 1 *mm) o^^iza. 

ftmmcom&te- 0 . 5—1. 5V vs. Ag -Ag 
ClA>mL<, -0. 3—+1. 5Vvs. A g — A 
gC 1 0*f £ U\ 

[0 0 17) .IdT. *^(cijv>T{4. 1MC02-OCD 

mm^mcDPHiiz^ ^x t . mrnmmjimiz^ ^x*m 
fmmnwffiizmstt&mm.WicotiiSktf 1 8 o n m^iL 
l< . ^fmm<vmwizwm^hnmmcr>%.M 

^fow&eymmizmfr&mmfccDWimz, 1 8 o~ 

45 0nmX'h&ZbtfX r >1&&L<. 2 5 0-400 
nmX'fo&Zt tfmzitt L V\ 
[0018}*fc. #3KB(=:fcVvtML ±^C7)20COM 

(4«»«^?g) w^vt^cmsmz x nx^-xiz 
ffozt wx-z hxo {z^h<nx\ ±§&Fmmzmz%) 
mx < fr-ox vmmiizfflffl&t& z t & . 
[ooi9) miz. gftrnztth^mftm 
mt %mm#mm<o%%m±.izmmLx&w.ztifzM 
wmmtz&t&ftmmt, nmb^Lxa*). *m 

mm±w>nm<owLm.-}>&x$>^x . t/emmz. 
*mi<vmmmm±mmmmftmm(vwmjjmz x o 

[ o o 2 o ) z(?>x o iz. mftLtitemmiMLkmnw 
mxmmnwm-xmizx vmMLtzitm&zm^z «r t 

±mmmzwk-t h z. t & . 

[002 1) 

m^mwcommiim^xmMizmw-rh. tea. a 



mmwxix. m-£fzim%UMzim--tt^£tt 

[0022) *&mzx Towmzixh&smmL 
±mww%%mmmfmmmm±Ws%m.com*mmz 

m%m&cDwm-%mz x vwmzti&xmmn-mzfjk 
•t®?mmmx'fcz>. tfz. m2it. muz^-tmrni 
oocD^c^m^Mzkmmmxhh, i3it * 
ftw<v&mmmmMmmwwm.-%mizx vmmztih 
&mmmL±mmm(v~mz^i-m&mmmx'$)2> . 

[0023) mi ^i-temmmmkmnmrnymm 1 
o(4. ±t lx. %%MF2tt-t&¥mifcmm2t. 
mz¥mftim2<7>g%mF 2±izmmvxmwzii?z 

&mm®m±mnM2 0(4. ±btx. nt$t« 

«^10i:. jffiCEt. X*<— r-SlzX DftBffil 

mEtfrt>ffif&ztix^&. -etx. 3fem®ico^#: 

IS2li ^»HF2 2i7)fi!l(cio^T«»«Ei:«M 

[0024) i(?)-fe«ii^±^m?&2 0(4. mm& 

*mffi2l*I(CfcV>TS^Srl^§-^^„ LT. 

«Si 2 rtfcij V ^T^t L^^(4 . mmiZMfrb 

nxftmzm*}mztL&. 

[0025) mmmm 1 (Dmmmizmmzti&i* <nx 

SSrffifflT'^^. (PRE:. El&?/B3^B8ffifiil 

(4 . ^5 x mm<^°mm 4 <t>^^® 2 <rm&t 

ffi®.tt-?&* zcvmmmmsbhxte. ms&^v 
mzm^e>ti&mwnmz myitis x^. mta. 

ZnO: A 1 a- Y 7 xm&m? tztlh . ^ «y 

[0026) @BJ»K4 b LT(4. aEfi/^^fcfflV^ 

mt. tfJxmmmzmmiznbttb'LxftvBtM 

^**i»St*i<WfflBfitmi: L"C^(f 

**J, 3tS:a3§^-St<7>-e?>W4WW4^'5XT'=5r<T 

[0027) ia2(c^-rj:d(^ *mimm2\i. ±t 
Lx&nM^mmk^p 1 1 z^jim^mim^ p 1 
^fflwa*§n^iMi®fe^p 2 fca^ifi&sixT^ 

>r 2 (vrnmi® btch *mmm\zm. 
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(1 Ti0 2 , ZnO, Sn0 2 , Nb 2 0 6 , ln 2 0 3 , 
W0 3 , Zr0 2 , La 2 0 3> Ta 2 0 5> SrTi0 3 , 

lx\±, mm. cds^fflv^it^tis. * 

fc, ±IBc0^tf*cOflfit^ Si, GaAsftfflV^I 
[00 283 &tz. ^f^@2l*|t;:#*$it.2>iiJB£, 

-h-t'X (2. 2' -h't';y/H4, 4' -S/'^P 
#*islo-h) fr7-~i>J* (II)) 

[0029] Mtc. #*ttttK2<JDJS»«L 
mtft S i b t>m& L< , 5-15^mt'2)l.;t^j: 
W*L<, 8-1 3//mT^S^fc^lgfc»iLV^ 

^< =3: r >ft£*3&fcP#JR-e# & < $r4#|6|***$ < * 
— #«ftt|ffi^ff<^#*3 0>Lim£jg;i.|>£;. « 

m.&^<tcz>bbt>iz. j^ymmmtm^x. tit 
mmztix*mw^<n>'m-&A*$k Ltzm^m^m- 

h i--h>h<r>Wf ; &X\ t z^x i*-<rmw^.<n>m&ifiW 
[00 30] £tz. iffiCEli, mzm&.21x&i><7>X' 

t4=5r< . mm. ~>vziy±mnm. mg&^frmzm 
mm^^ixx^iMmbrnt^^m^x 01 1 
a. mm>mmmi bmiffitfiz&tzi>cr>x'$>->x 
t>x<. mmmm 1 1 mmnwmwm 3icpt m<r> 
itmmmimzB&LL. &mmmmm*WMmE(owtz 
$mxmmz-£& : Lcr)X'h^xi>£\<^ ast. asgira 
1 <rm^w&3iz&&*'j?mttmz-£tzi><nx'h'>x 

X'h^xtx^. 

[ 0 0 3 1 j mz. wmmE<om&i>ftffimzti*m# 
jm*^;A,x'\ ^tmmzmfe s<i4v^, 1 - / 1 3 - m 

&v>T>^-vj±m>&wtt*Hvyi- i >j±bB*7m* 

m.-&Lfzi>(V%:b'$:m^&Z\btfX'%&. %(0m. Br 



[003 2] jfcfc. ^^—9"-SO«l«WPf««ffc:|R^ 
ZbWTZh. 

[0033] <Xl,Z, Ell c7)femiMSS*^*?fiffl3tm® 
[0034] 5fe*=SR^«s i d t. #%BJi^Sm'g3bk 

HHKfiffl^iisoKe^att. 1 ) ^xammmmm 

1 8 0—4 5 0 n m^«i^lltS:»SiS 

2 ) ^fammzftmmb^&9fM£¥*j\s*mi&L. 
*#xim&Mwm.t*izt5^x . wwsty^rx 

WE * EPJD Loo „ ¥*i#mii ogftB fc££**H?>X 

it, 1 s o~4 5 0 nmem&fmwtsm&iiM&t 
zmmmnu axr. ""f^^gx^ j t ) 

©*XlSi:£lrLTV^ 

[0035] *mx<^mmmL±&mmm%Mfe<m 
m-ffi&i. ±Mz<rmmwgi.m 1 xji^s^sxs 2 ^ 

fe*^Xg£qgVOtfUfJ;<. ffi<3S8&XigfcHtfc: 

mzx 9mmLteftm&&m^X'&mmmL*mmm& 
mm-ttmx'hnim<omm:mi.mzmfezti% 

[0036} &.t. mmmmjM 1 x\mm*>mxm2. 
izms^hfz^mm&mzmmiz^x^^ymm. 1 
ocoms-^m^miz^^xmpM-th. 

X««^<7)am4X{C^fciE^ y -y fg K-r S n o 2 

zm^xmm~% z. b wx-* h . 

[ 0 0 3 8 ] mz s 58BJ«ffi 1 038HJBWBR 3Jhfc:T i 

m 2 *m$L~t& z b ^» . ^bj^^ 3 

mZm^X t J: < . BBR«s<0RJStt#;*+T&SW£j!l 

&mLxcvDm<o{timmmzm^2>zbi>T%&. 

[ 0 0 3 9 ] SBJ#mM 3 ±fc^i*«fli2 fc 5r 



V 
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mmmizmfecoi&mgiftc?).i> t xmm znz. . mm® 

tiicDmmzimimmmmzis^z'tto t . mm 
[oo4oi4fc, ^bjs® 1 <mvmnm3±.iz*m 

Pl OOOnmgg. «F* t 

<i21-l 0 0nmco*>tf» £4HKStffc#tK8t£ii» 
I^iM^lii*, ifc(iM#<9 
t'^immgMtt P 1 Sr*«rC* &t»«D* 

IKBiStt*L tt«HWBB^Jni.r«xiv^ mz. ft&m 

zmwnm 1 c^hpii 3 ±tc&*& l % &v vcsasw- 

«®2 (^JMHMWMR) ^^f-S). u^l^M 
fflgii 3 O 0-8 0 0*Cj&*#* u>. ^fi&£JK#*3 0 0 

<Dttm*^<%K>+-ft% i mBlt> i X%<%h. 

**8 0 0X;ZMZ &b¥PMm?P 1 ^cOE»^il^. 

fc&UTii. 1 8 0—4 5 0 nmcOifc^tiO®li&£ 

mmm%®&3 oiz. wM'xmwLE 1 o^a^u sc 

C*lfclttSfe*P2S:*^rLT»r^^*«ai 0£*f}« 

L&tf h , 1 0 -S> 2 <D3£ffl F 

2 2 tCfrttT 1 8 0-4 5 0 n mCO^mm^mM.^ 
mtTh. ZtllzX*). ^MI2iO«lF2 2(:i3 

*w»*¥<wrk»i 2 <r) amftztL* zmtmm 
%zm\&smi 2 (ox) tfco. 3i£¥##m®2 

«W»^«WKS8«E 1 0«Nc|&*$*..2>. Srfc. i«t 
* . IIF 2 2_tCtt«»K*?KE 1 0 *<?)*<7miUK. 

[0042] ±MiWSm<mUt LT(±. «*Hf. J*? 



aws*: 0 t,w h rnxmcowmftrnte 1 mw/ c m 

2-5 OW/c m*Tifc£.r U\ HaflfiftK^l 

mW/cm**mX'hZbmkR&1!H-Mzm?rL%^ 
&%ixtfb&. B88t3M£a«5 0W/cm* 

-1 OOXZX$>&c\ti>W£l-<. 4 0~8 0XrC£>-i> 

[00433 at % mmtuse$mmtLxte. mt 

^I^«lO-5OOWti)Sit* { 04L<, 2 
0-2 0 0WT'S)-l»^k^Sf* U\ HiC. ^fTb'x^ 
-3fetcoa^/i>. *s^U sa>mwmii2 O- 15 0 

^^Hiifisxe i ttj^rti. mw&v S 1 0 ^M*T 
[0044]*^. mmmmmE 1 oiztm^WiZimz 

tf^-hzmm-t&zt&xzz. tfz. 

fr. 7°tt]y>#-**-hWlzj*>3m7liZm.-£L 

temzmmLxi>£\,\ mz, ^c^^i^tci^ 
mumiM. i iz&uxi*. mmmm^E 1 o<o*»*>ot= 

[0045] Mz. *WMz*5tfh$mtmJM2<D-- 

miz-o^xm.w-?&. ®5(i. mm^miM2<D— 
7fi-txmmx'&&. m5iZ7F-t£?iz^ mm%mxM2 

Izm^Xte. 1 8 0—4 5 0 nmCTM&W&crMWfc* 
Wk*WBk®& 3 2 iz . «^K?«?gE 2 0 £ Ail& . 
LT, ^v^S^X? 7 h4 0(C^^^S^$ix^# 
S§«ffiRE t . *TSiC ElOt. «M»fe*P 2 ^#^T L 

•cv^v^m® i o t ^m»«?§?gE 2 o rtwsaL. 

[0046] -eLT. #7'>i'*X?'y h40&tfm% 

itx^mfonm 2 izsu r^ms^Epin l-^o. «k« 

^E 1 0 +tcfiffiftU S *IS8t L=5:s6«fe, 3t«Si 1 0 
Sr^^T-S. ^MclBS 2 ©Iffi F 2 2 IZfimX 1 8 0 - 
4 5 0 nmCQ^ffimcr>Wm&£mft& . 

-y h 4 0 rtt(i#IlffiRE 1 0 (#^E^ 

<^«sm@2 ) twmc e i o k#mtzt&Mm 
j&mtwm*.t>tixv^. iixicio. #^fltm«g2 

^WfllC E 1 0 ^ k t C «fi$(JffliEIS§ 
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[004 7} ZtHZX*), *i*li2(7)aiF2 2(: 
fcwc. ^f^®2*lc#£ix&ftm^HJS£[fi* 

^^mam^m® i 2 <r) #sijHfc$*u zjg-fb^ 
«=5rir wit&m 12 ( o x > t tc 0 . mmmfomm 

t % . mm f 2 2 ±-mm#Pif*§?gE 1 0 4>o*o®Mt: 

C E±Tli. RHF 2 2±i0^tKJSS(c^fE-r^S7nR 
[00 4 8} ^<^BMSXS2tci5V>-C. ¥##m«£ 

2CDMMF 2 2 izmt-t zmmmcomm^kft m 
9mm) . m^mv scomMmn- mmm. 

£|SHrc£>&. C^ffl3?ftaXS2tci3V^-Ci,. 

mmmrnxm 1 t isi«£i@wsEU s 1 0 zwrnar? , ± 
t em^^ssst LT *> J: v ^ . 

[0 04 9} CIClTti. fftBS ( i f^W*«ffi2) 

t. #HSWSREfc. *fSCE 1 Otfrt>ffif&Zn&^ 

[00 50}^,\ «R¥9t»}SE 10t. *BBaSUjg 

wmjM 2 \,z& v ^ h . iBwri 1 1 pashms? 

**»E 1 0 0#>;b 9 £^ fc'^7jc£fflvvt 
[ 0 0 5 1 } #ffcBJJfcfc»tSft*ii«Igfc:ov* 

p 2 c: t iz* >)-&mmmi±mmmmytm 

cogiHMrg 1 xtiiwuixg 2 iz i o\ grfuoa 

#8ifcL 0Utffe«£^tw§^4^¥^#m@2OKffi 
F 2 2 £«»^4&fc*tf>;tra;£ffiO*£ 4 . £ 

Rftfti z^mfrmm 2 ( ) -err 

[0052} ^JgS&^dBWftflftHHEtt, 



IDS 1 XliHH«1 2 i t lz£ 0 . 
«I2C7)SBF 2 2tt3te*BSjU^fc^^iBO«*Hf 

[ 0 0 5 3 } £<0 J: d fc LXJtmm 1 0 Lfcft 

10t, S^ll J: a £*&&±frf X . 

ftmzwMME zizm l . &mrnmtki%mm. 20*% 

[0054} 

m&<mmm<,z^\ ^xmzm l < mw-t %> a>\ i&m 
itznb<ommmiznt>m£zti&i><7)xi±%\<\ 
[0055} {mm 1 > a^z^-t^-mizj: 0 . mi 
^ L^mm^m±mm.mmyemm 1 oti5j«<?>^js; 

«iiSM±SS?te2 0 |SI^O«^$rW-r-i> 10 0mm 

x 1 0 0 m m<nxy->v<r&mmmmMmMzvmL 

tz. 

[0056} T i 0 2 e^ (¥^ifl ; 2 5—2 
0 0 nm > 2:MS^?St AiXt «r#-r ^ i t IzX <>f-^ 

S n Q 2 #mJK ; 5 0 0 n m ) £Jg|£L*: 

s n o i mmm±izT i o 2 *^^?,^^® 

jttW&WW. ; 9 OmmX 9 0mm. ®J!f ; 20jum)^ 
[0057} <^fc. ±iE^®MaiSl C^T, ± 

le^^^ma^sffi^K^a L?t. -r=3ri>*>. 04 

?S«L^„ iX^X\ 4*>3c.m*cOi&m$:5 0°Clzftft 
jB«% (ffi^J ; 1 5 0W. mmk; 1 OOKHz) 

JS ; 5 0 0 W<Dmi±7iim7>7*. mi&g. I 10 0mW 
/cm*) Mtt^-febt. 

[ 0 0 5 8 } ifcfc. Kfl^SlLfe^WMW^aHBfcfe 

xh^f^H T-j»bK Ltzmjk*.?; ->v*mmtLxz\ti 

iZ)VT— *r J^^#c [cis-Di (thiocyanato)-N,N'-bis(2 ( 
2'-bipyridyl-4,4'dicarboxylic acid) -ruthenium (I 
1)3 Sr. f<0il#3xi0-«mo 1 /Li:^ri> J: 5tC 

^{C^^BffiSrajS L . 8 O-CcOiag^frcT) 1 1 T'8 
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[0059] tttc. «ttfc LT_hfB<we«Si: 
ttfc** 3 (PtSR^JJS ; 500 

nm) s WMMEtLT. 3 VmRV? WV) A£ 

^— 9— S (fg} n a n £: rt-'jyj ) £m{iU H3t 
*-TJ;d(c- Itmmi OhSSCEtx^-t-s^ 

[0060] ( mm 2 > ^ttsfficoanscos?! l^s 
[006 1] -ttto-h. msizf^LtiX^iz. $fci\ 

x>->^x* y h iz^ti^timm^titammmM t „ ** 

g-AgC llffi ( [CI ] : t&fU, ISSIKC \ 7^m 
#fl;||<7)Sfi:^0. 2V vs. Ag-AgC l 

±3fcu ^awwatx-f Txm±%ms\L~yr>. mm 

[ 0 0 6 2 ] i i t\ ±Mz<7>m»tmmc?>mmt. &.t 
wm.mzffifct2>*mfam4 (Ti.o 2 ) ^sns^ 

[ 0 0 6 3 ] 0 6 fcL 2 (OKJ&frSti: RKO^ 

•fits- v-f ^^j^^r7^<^)iBfc«ta$-frfe*&» 

¥^f4c«®0«fi[*^- 0 . 5Vvs. Ag-AgCl 

zmztimim®frbitmi3&#imtz®m tx wg, c 



0. 5vvs. Ag-Agc 1 ^mttzm&mmzis^^ 

*>^-l». -etT. ¥^f*^ffi£7)«{4* { 0. 2Vvs. A 
g-AgC 3lfi*3fo&«ffc*;fc$r9. -T^Bfttt 

[0064] ( ^JSM 3 ) ^2»#m^MO®Hfc#UI 
[0065] 4mWWflE«^«iS^BMfc«yi«. 

hTifo^. -t^b-h. 9Gfj*>im*wz. mtm 

i&m*5ox;izffi!fL. ¥&wmm<7>mffiiz\fnvxmm 
m (ym ■, 5 0 ow«osff*is^ ^7, smtssft : 1 0 

0mW/cm!) *!SBt§-frfe. 
[0066] ) ¥^ttttffitf>Kffic7>SHfc*!yi 

[0067] ^wmM<7>$mcr)m.imm$ . tm : &* 
wtNrt* j *>3m*<r>fr*> *) izmmmm^mm l 

ftf. mmm.mw.hLx. mBt+YWJrtmm. 
mmmm; o. imoi/D ^uml. zcrmmm. 
mm.Mz. mtmi tmrncmmmzmmLfz. 
x\ WMmmm*<7>i$j£*5ox:iz&nL. 
cornmizfaiixnmfc (%m ■, 5 0 ow<nm&A<.m*7> 

1 oomw/cmJ) zmtzitt:. 
[oo6 8] (nss#ij5> imfenmtvmffiemiwm 
StJ^to i a iz LxfT->t:z\tiMM. mmm 1 1 mm 

zmmm 2 1 mm^mmz mumLtz. 
[oo69] ¥mi>mm<7)tfficr>mwmit . mm* 
mmmi tmme>^<?>i>tx'm£mtz-£tic\tm- 
a. mmm2tmk^n-<^iyhx^i^tz, 

mmnmm.t lx. imi- b u v^mmzmm 

fzmmmmt. tmt. mm&m^^Lx^^m 
mt*mti-bV'>j*7mmwzimL. ytmrnzitm 

lt. K^yis**?-; bom^x. mmmizM 
■rz¥m#m&<7)mtiL&o. 2v vs . A g -A g c 
i t^hXo^ ¥m#m,mz;u txse^epjdlo 
mmmitmm<7)3zftx\ *m#m&<7)mstzmn 
x^mm/mwkzmmtt-ttti . 

[0070] (imm 1 ) ^^«®ORSO®?-fL«iS 



!(9) 002-289269 ( P 2 0 0 2 — 2 8 9 2 6 9 A ) 



[007D ( itmm 2 > ^mmnwmvmitim 
tizt mt&mm 1 1 mmommiz x o ntfcM 1 1 r 

[ 0 0 7 2 ] =5rfc. ±IE<OJt;!K0j2<7)ff!!tC. 

Hco^^ms^srMs* L?t - 1 mntmrnm i 1 mm 





Voc (V) 


Isc (rnA/cm 2 ) 


FF 




mmm 1 


0.72 


13 


0.68 


6.4 


mmm 2 


0.72 


14 


0.69 


7 


3 


0.71 


13.5 


0.68 


6.5 




0.71 


14 


0.67 


6.7 


mffiw 5 


0.72 


14 


0.69 


7.0 


ttmm 1 


-0.68 


i2 


0.67 


5.5 


IttMN 2 


0.68 


11 


0.67 


5.0 



[0073] [«*ffi#ttf$iS] Wft«fttK»£1?3r^ 

nmm 1 -mmm 5 . atmrn 1 -tmm 2 ^mrnim 

V— 7— zlV— ?&m\\ AMyj)V-?—Z 

WLti**iJ>7>7frh 10 0 OW/m2(^)iM 

•c«a-«£E*MttaieL. m%wE (vocaj. 

*S*S«SiE ( I s c/mA c m-2 ) „ ftlSHT (F.F. ) 

at^x^^-^e»sfE (v/%) ^ssm 
£fi 1 {c^-r. 

[0074 ] 
[|Sl] 



[00 75] ai^L^a^^»BJ4»^J;d^. gg 

vmvte. znz'titzttm-f&imm 1 ~jt«$ij 2 

[0076] 

[02 ] El 1 (C^ISW 1 0 0^^-<7)^M^BrBI3 
[03 ] *f&Bjcofe3PiiSS*l^«^Sji^t= J; 0 

[04 ] *^c7>fe«ii®M±|^«?fiffl7fe«^O^jS*- 



[flF^Ot&HJJ] 

l-2SBIMi, 2-4i*ti, 3-SEIKMM!, 4- 
1 0--fe5gtiSS*^«?f!!ffl^«ffi, 2 

mmsbmnm. 30 , 32-131. 

^7h, 5 1 O0 -feSlf^± 

l^«?fiffl^«@l C 1 -ifiXWimiK: 

m?fi2 0?>*f®. CE 1 0-«SWfc?iMs/P5 0<?D*}®. 
E--fe^iiM*^S?fi2 0«om«?». ElO-tSf 
S»L E2 0-«^k^-b^5 0com»«?g^ Fl. 

F2, F3, -&m. F2 2-¥mimm2<vmffi, 

I 2 <R> -TfWm. 12 (Ox)-?»I2 (R) 
*>BWfe£l#lik LlO-m?^, . Pl-^TLS^f*: 
(PP. P2-J«Sfc3JL RE-#Jg(8ffi. S-X^.— »f 
- usi 0-jBW». 
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